Age-related increase in 4-hydroxynonenal adduction to rat heart alpha-ketoglutarate dehydrogenase does not cause loss of its catalytic activity.
4-hydroxynonenal (HNE), a product of omega-6 polyunsaturated fatty acid peroxidation, impairs mitochondrial respiration in vitro by adducting the alpha-ketoglutarate dehydrogenase complex (KGDC) and inhibiting its activity. The present study seeks to define whether aging increases HNE adduction to rat heart KGDC, and whether such adduction impacts KGDC activity. We found that hearts from old rats exhibit significantly (p< or =0.01) higher HNE-modified mitochondrial proteins when compared with those from young rats. Among these proteins, dihydrolipoamide succinyltransferase, the E2k component of KGDC, was most markedly modified (p< or =0.01) by HNE with age. As opposed to that seen in vitro, no significant change in electrophoretic mobility or impairment in enzyme activity was observed. On the contrary, KGDC activity increased onefold (p< or =0.01) in old rats, suggesting that the aging myocardium is not affected by HNE adduction or compensates for such damage. Further analysis revealed that heightened KGDC activity was not due to increased protein content or gene expression, but correlates with a lower Km for alpha-ketoglutarate. Thus, contrary to that observed in vitro, the measurement of HNE-KGDC adduct in rat heart is more relevant as a marker of age-related protein oxidation than a factor of mitochondrial dysfunction.